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This invention relates to a relief valve, suit 
able, foi` example, for usein connection with 
acetylene generators, _for relieving the pres 
sure automatically if it reaches a predeter 
minedv limit, and also for enabling the pres 
sure to be vented manually lat any time., The 
lobject ofthe invention, generally stated, is 
Vvto provide a relief valve of this kind of sim 
ple and reliable character, designed for wide 
opening, ladapted ,to Vopen promptly at the 
intended relief pressure rand to do .so re 
liably and repeatedly over a very long period 
of time, having its working parts separated 
from the4 moisturefladen gas, tight seating, so 
organized that the automatic operation may 
not be affected by sticking of the manually 
operable valve stem, having simple and self 
contained means ̀ »for opposing tendency to 
Ávibratory discharge, wherein the setting of 

20 the valveY can be readily sealed against tam 
pering, wherein the valve struct-ure can be 
opened without disturbing the setting or ad 
justment, and wherein the setting or relief 
pressure of >the valve is internally safe 

25 guarded againstialteration. With these and 
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other objects and advantages in view, the in 
vention maybe said to comprise the parts,` 
improvements and combinations hereinafter 
described in preferredembodiment, and more 
particularly pointed out in t-he appended 
claims. y ' 

The drawing is a central, vertical, longi 
tudinal section through .a relief valve em 
bodying the invention. ` . 
The valve body 2 has an inlet space 3, to be 

connected with the generator or other pres 
sure source or system, and an outlet space 4, 
to be connected with a vent pipe opening to 
the atmosphere at a suitable point, the outlet 
of the valve being substantiallyv unrestricted. 
A narrow, annular, raised lip 5, preferably 
made of a separate piece, surrounds the top of 
the inlet space, and is surrounded by the out 
let space. ' Y _. \ 

The top of the body has a wide mouth, in 
ternally screw-threaded, to receive a detach 
able housing member 6.` The top of this mem 
ber is internally screw-threaded to receive a 
cap member 7, which is screwed up or down 
for adjustment. 

1926. Serial N0. 112,225. 

A rubber diaphragm is clamped at» its 
marginl between the body and the member 6, 
land serves both to wall off the mechanism 
from the fluid and to provide a seating sur 
face cooperative with the lip 5. A diaphragm 
plate 9 backs the diaphragm, at the opposite 
side thereof from the lip, which it overlaps. 
This plate need not be secured to the dia 
phragm, and no connections are required 
passing through the diaphragm. ‘ 

It will be observed that the area within 
the nozzle lip is comparatively large. The 
area of the diaphragm outside the nozzle lip, 
which is subject to pressure of escaping gas 
when the valve opens to relieve excess pres 
sure at the nozzle side, is kept as small as is 
consistent with wide opening and unrestrict 
ed discharge to the atmosphere. The out 
side area of the diaphragm is greater than 
the inside area, in order to insure this wide 
opening, but the difference is within the same 
general order of magnitude, that is to say, 
the ratio of the outside area to the inside area 
is that of a small number to one, for exam 
ple, about three to one. A high ratio would 
give an altogether different action, and in 
particular would result in excessive vibra 
tion on discharge, 4or would cause the valve 
to be held open for a prolonged period, or 
indefinitely, whereas it should close as 
promptly as possible after the excess pressure 
has been sufficiently relieved. The wide 
opening feature of the valve is important for 
quick relief of pressures that might otherwise 
be dangerous, but the outside area of the dia 
phragm is made small enough, consistent 
with the attainment of that object, to avoid 
or reduce as much as possible the tendency 
to vibratory discharge. 
The ratio between the outside and inside 

diameters of the diaphragm might be low 
enough to substantially avoid vibration, but 
to secure the desired wide opening eß‘ect I 
wish to make the outside area somewhat 
larger, the consequent tendency to a vibratory ‘ 
discharge being checked or suppressed by 
the dampening means which will be de 
scribed. , 

_ The diaphragm plate has a-central open« 
ing 10, formed of two diameters with a down 
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2; 
wardly-facing shoulder 11; A valve stem 12 
is passed through this opening from beneath, 
so that its head 13, of comparatively small 
diameter, abuts the shoulder. With the back 
of the head thus abutting the shoulder, the 
face of the' head is substantially Hush with 
the face'of the diaphragm plate, so as .to af-` 
ford continuous backing for the diaphragm.“ 
It is important that the lower end of the stem , 
which contacts with the diaphragm, be of 
considerably smaller area than the nozzle 
opening, in order that the diaphragm may 
yield around the head of the stem and per 
mit' excess pressure to escape even though the 
stem should be ’stuck l The 'upper part of 
the valve stem asses through a guide-bore 
14 formed in a, ampening bushing 15, which 
is preferably a separate part, though it could 
be integral> with the cap 7. A pull link -16 
engages the stem outside ’the housing. 
A valve spring 17 encircles theV valve stem 

inside the housing, and reacts between the ad 
» justing member 7 and the diaphragm plate 
9, the latter forming the upper portion of the 
ínovable valve part, cooperative with the 
i 5. 
pIt is important that the relation between 

the valve stem 12 and the part 9 is such that 
the valve stem constitutes a tension member 
only, acting in that capacity when the stem 
is pulled by the link 16 to open the valve 
manually. In the automatic operation of the 
"alve no appreciable compressive stress 1s 
imparted to the valve stem, since the part 9 
is free to move relatively to the stem. The 
effect of this is that the setting of the valve, 
i. e., its relief pressure for any given adjust 
ment, can not be greatly valtered either by 

' an attempt at external loading of the valve, or 
as the result of iany accidental obstruction to 
the free movement of the stem, as by reason 
of dirt in the guide, providing that the head 
13 of the stem is of comparatively small 
diameter in relation to the area of the dia 
phragm opposed to the diaphragm plate be 
tween said head and the lip 5. A 
The bore 14 of the dampening device is com 

paratively long to constitute a guide and is 
large enough 1n diameter to permit of free 
longitudinal movement of the valve stem, the 
stem being moderately loose in the guide as 
indicated by the clearance. This device never 
theless provides a suflicient element of fric 
tion, in the automatic operation of the valve, 
to restrain any tendency toward a Vibratory 
discharge being established. The effect of 
>the'dampening device results from its nature, 
and from the natural lateral distortion, or 
buckling tendency, 'of a fairly weak valve 
spring introducing a side thrust on the dia 
phragm end of the valve stem, causing the 
stem to cant somewhat so that it rubs in its 
guide, creating a frictional dampening effect, 
Without, however, loading or binding the 
valve in any degree to cause it to fail to open 
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promptly and fully at the selected relief 
pressure. Such slight canting of the valve 
stem does not affect the even and accurate 
seating of the valve on the lip, because of the 
`flexible connection between the stemand vthe 
part 9, it being possible for the stemto occupy 
a position' somewhat inclined from the er` 
pendicular without tending to tilt the said - 
part. v_ - 

The flanges 18 and 19,- valve housin'g`6 and 
‘cap 7 are each provided with a circular series 
of holes 20, adapted to receive the wire of a 
lead seal 21, which can thus be applied-at any 
adjustment of the member 7 to. secure the 
setting of the valve. , l ~ 

'_I‘hev valve structure can be readily-opened 
for inspection, cleaning, or replacement ci 
the diaphragm or other parts, by unscrcwing 
the housing 6 from the body. The setting 0r 
adjustment is not affected when this is done, 
since the member 7 is not disturbed in its posi 
tion relative to the member 6, to which it is 

' sealed. 

Means are also provided for restraining the 
valve spring against turning about its nomi 
nal axis relatively to the housing and its cap, 
either when the valve structure is opened as 
described, or, while the valve is closed, as the 
result of vibration'or the operation of the 
valve. Such rotation of the spring, if it is 
permitted, will alter the critical relief pres 
sure atV which the valve will open the com 
munication between the inlet and the outlet. 
This may be explained by the fact ofthe cap 
or adjusting member 7 being slightly eccen-A 
tric to the valve lip, owing to small errors in 
the manufactureof the valve, or to the nat 
ural lateral distortionof the spring, so that 
any rotation of the spring about» its axis-and 
relative to the lip would result in a change in 
the set-tin . To overcome this‘defect, the up 
per end olëthe spring 17 is formed with a lug 
t2?, v'yhich is anchored in a hole 23 in the mem 
er . 

While the referred embodiment 'of the in 
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vention has> een described in detail, it will  
be understood that there may be ̀ various 
changes and substitutions without departing 
from essentials, that certain features may be 
used without others, and that termsof orien 
tation are relative, as the device need not oc 
cupy the position shown in the drawing, The 
language of the appended _claims is intended 
to cover all the generic and specific features 
of the invention. .' 
What I claim as new is: _ 
1.` A relief valve having inlet _and outlet 

spaces, a nozzle lip the interior of which forms 
the terminus of the inlet space', a diaphragm 
held in thebod and normally seated against 
said nozzle, a iaphragm plate backing said 
diaphragm, an externally operable stem hav 
ing a Hexible connection with said plate, 
dampening means wherein said stem issolely 
and loosely guided, and a'spring-adaptcd to 
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produce lateral ressure and friction between 
said stem and ampening means suilicient to 
check tendency to vibratory discharge. 

2. A relief valve havin inlet and outlet 
spaces, a nozzle lip the interlor of which forms 
t e terminus of the inlet space, a diaphragm 
held in the bod and normally seated against 
said nozzle, a iaphragm .plate backing said 
diaphragm, an externally operable stem hav 
'ing a flexible connection with said plate, 
dampening means wherein said stem is solely 
and loosely guided and a spring intermediate 
said dampenin means and diaphragm plate 
adapted to produce lateral pressure and fric 
tion between said stem and dampening means 
suílicient to check tendency to vibratory dis 
charge. 

3. An automatic and manual relief-valve 
having, a structure with inlet and ,outlet 
spaces, the latter of which is substantially 
unrestricted to the atmosphere, a nozzle lip 
the interior of which forms the terminus of. 
the inlet space, a diaphragm held in the 
body and normally seated against said noz 
zle, the area of the diaphragm outside the noz 
zle lip bein greater than the area. inside in 
the nozzle 1p in a ratio not greater than a 
small number to one, a movable- diaphragm 
plate backing said diaphragm, a valve spring 
pressing upon said diaphragm plate, said 
diaphragm and spring being designed to yield 
automatically to predetermined excess pres 
sure in the inlet space and to close the valve 
automatically when the pressure is suiiiciently 
relieved, and an externally operable longitu 
dinally movable valve stem perpendicular to 
said diaphragm and connected with said dia 
phragm plate as a tension member but not as 

. a compression member. 
4. An automatic and manual relief-valve 

having, a structure with inlet and outlet 
spaces, the latter of which is substantially un 
restricted to the atmosphere, a nozzle lip the 
interior of which forms the terminus of the 
inlet space, a diaphragm held in the body and 
normall seated against said nozzle, the area 
of the diaphragm outside the nozzle lip being 
greater than the area inside in the nozzle lip in 
a ratio not greater than a small number to one, 
a movable diaphragm plate backing said dia` 
phragm, said diaphragm plate being so dis 
>posed as to be substantially free from fric 
tional restraint against yielding with the dia 
phragm, a valve spring pressing upon said 
diaphragm plate, said diaphragm and spring 
being designed to yield automatically to pre 
determined excess pressure in the inlet space 
and to close the valve 'automatically when 
the pressure is suilìcientl relieved, and an 
externally operable longltudinally movable 
valve stem perpendicular to said diaphragm 
and connected with said diaphragm plate as a 
tension member but not as a compression 
member. 

5. An automatic and manual relief-valve 

3 

having, a. structure with inlet and outlet 
spaces, the latter of which is substantially un 
restricted to the atmosphere, a nozzle lip the, 
interior of which forms the terminus of the ' 
inlet space, a diaphragm held in the body and 
normall f seated against said nozzle, the area 
of the diaphragm outside the nozzle lip being 
greater than the area inside in the nozzle lip 
in a ratio not greater than a small number to 
one, a movable diaphragm plate backing said 
diaphragm and having a central opening, a 
valve spring pressing upon said diaphragm 
plate, said diaphragm and spring being de 
signed to yield automatically to predeter 
mined excess pressure in the inlet space and to 
close the valve automatically when the pres 
sure is sufliciently relieved, and manual oper 
ating means for opening the valve comprising 
a valve stem having a head in said opening of 
the diaphragm plate for withdrawing the lat 
ter, the diaphragm plate being free to move Y 
away from said head in the automatic opera 
tion of the valve. 

6. An automatic and manual relief valve 
having, a structure with inlet and outlet 
spaces, the latter of which is substantially un 
restricted to the atmosphere, a nozzle lip the 
interior of which forms the terminus of the 
inlet- space, a diaphragm held in the body and 
normally seated against said nozzle, the ratio 
of the area of the diaphragm outside the noz 
zle lip to the area inside said lip being not 
greater than a small number to one, a movable 
diaphragm plate backing said diaphragm and 
having a central opening, a valve spring press 
ing upon said diaphragm plate, said dia 
phragm and spring being designed to yield 
automatically to predetermine excess pressure 
in the inlet space and to close the valve auto 
matically when th(` pressure is sufficiently re 
lieved, and manual operating means for open 
ing the valve comprising a valve stem having 
a head in said opening of the diaphragm plate 
for withdrawing the latter, the diaphragm 
plate being free to move away from said head 
in the automatic operation of the valve, said 
diaphragm plate having a shoulder with 
which the back of said head cooperates and 
the face of said head being substantially flush 
with the face of the diaphragm plate with the 
back of the head in contact with said shoulder. 

7. An automatic and manual relief-valve 
having. a structure with inlet and outlet 
spaces, the latter of which is substantially un 
restricted to the atmosphere, a nozzle lip the 
interior of which forms the terminus of the 
inlet space, a diaphragm held in the body and 
normally seated against said nozzle, the ratio 
of the area of the diaphragm outside the noz 
zle lip to the area insidesaid lip being not 
greater than a small number to one, a movable 
diaphragm plate backing said diaphragm and 
having a central opening, a valve spring press 
ing upon said diaphragm plate, said dia 
phragm and spring being designed to yield 2' 
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'1 plate, 

4. 

automatically to predetermine excess pressure 
in the inlet space and to close the valve auto 
matically when the pressure is suliiciently re 
lieved, and manual operating means for open 
ing the valve comprising a valve stem having 
a head in said opening of the diaphragm plate 
for withdrawing the latter, the diaphragm 
plate being free to move away from said head 
in the automatic operation of the valve, said 
head being considerably smaller in area than 
the nozzle opening. 

8. An automatic and manual relief-valve 
having, a structure with inlet and outlet 
spaces, the latter of which is substantially un 
restricted to the atmosphere, a nozzle lip the 
interior of which forms the Aterminus of the 
inlet space, a pliable, elastic rubber dia 
phragm held in the body and normally seated 
against said nozzle, the area of the diaphragm 
outside the nozzle lip being greater than the 
area inside in the nozzle lip in a ratio not 
greater than a small number to one, a movable 
diaphragm plate backing said diaphragm, a 
valve spring pressing upon said diaphragm 

said diaphragm and spring being de 
signed to yield automaticallyto predetermined 
excess pressure in the inlet space and to close 
the valve automatically when 'the pressure 
is sullìciently relieved, and an externally op 

xz; erable longitudinally movable 'valve stem 
perpendicular to said diaphragm and con-` 
nected with said diaphragm plate as a tension 
member but not as a compression member. 

9. An automatic and manual relief-valve 
having, a structure with inlet and outlet 
spaces, the latter of which is substantially un 
restricted to the atmosphere, a nozzle 11p the 
interior of which forms the terminus of the 
inlet space, a pliable, elastic rubber dia 
phragm held in the body and normally seated 
against said nozzle, the ratio of the area of the 
diaphragm outside the nozzle lip to the area 
inside said lip being not greater than a small 
number to one, a movable diaphragm plate 

i' backing said diaphragm and having a central 
opening, a valve spring pressing upon s_aid 
diaphragm plate, said diaphragm and spring 
being designed to yield automatlcally to pre 
determined excess pressure in the inlet space 
and to close the valve automatically when the 
pressure is suliiciently relieved, and manual 
operating means for opening the valve com 
prising a valve stem havmg a head in said 
opening of the diaphragm plate for with 

' drawing the latter, the diaphragm plate being 
free to move away from said head in the au 
tomatic operation of the valve, said dia 
phragm plate having a shoulder with which 
the back of said head cooperates and the face 
of said head being substantially flush witl‘i the 
face of the diaphragm plate with the back of 
the head in contact with said shoulder.> 

10. An automatic and manual relief-Valve 
having, a Astructure with inlet and outlet 
spaces, the latter of which is substantially un 
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restricted to the atmosphere, a nozzle lip the 
interior of which forms the terminus of the 
inlet space, a diaphragm held in the body and 
norma ly seated a ainst said nozzle, the ratlo 
of the area of the iaphragm outside the noz 
zle lip to the area inside said lip being not 
greater than a small number to one, a movable 
diaphragm plate backing said diaphragm, a 
valve spring pressing upon said diaphragm, 
plate, said diaphragm and spring being de 
signed to yield automatically to predetermined 
excess pressure in the inlet space and to close 
the valve automatically when the pressure is 
sulliciently relieved, an externally operable 
longitudinall movable valve stem perpen 
dicular to sai diaphragm and connected with 
said diaphragm plate as a tension member but 
not as a compression member, and a device 
providing a bore wherein said stem is freely 
movable in automatic operation with damp 
ening friction in the bore, the action of the 
spring on the diaphragm plate producing lat 
eral pressure and friction between the stem 
and bore so as to check tendency to vibratory 
discharge. 

11. An automatic and manual relief-valve 
having, a structure with inlet and outlet 
spaces, the latter of which is substantially un 
restricted to the atmosphere, a nozzle lip the 
interior of which forms the terminus of the 
inlet space, a diaphragm held in the body and 
normally seated against said nozzle, the ratio 
of the area of the diaphragm outside the noz 
zle lip to the area inside said lip being not 
greater than a small number to one, a movable 
diaphragm plate backing said diaphragm, a 
valve spring pressing upon said diaphragm 
plate, said diaphragm and spring being de 
si gnedto yield automatically to predetermined 
excess pressure in the inletspace and toclose the 
valve automatically when the pressure is sufl‘i 
ciently relieved, an externally operable longi» 
tudinally movable valve stem perpendicular 
to said diaphragm and connected with said 
diaphragm plate as a tension member but not 
as a compression member, and dampening 
means wherein said stem is guided, the sprin 
being adapted to produce lateral pressure an 
friction between said stem and said dampen 
ing means suflicient to check tendency to vi 
bratory discharge due to the relation between 
the outside and inside diameters of the dia 
phragm. 

GEORGE M. DEMING. 
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